Maximum tolerated dose and pharmacodynamics of eptastigmine in elderly healthy volunteers.
Eptastigmine is a new acetylcholinesterase (AChE) inhibitor currently under development for the symptomatic treatment of Alzheimer disease. This study was conducted to establish the maximum tolerated dose and the pharmacodynamics of eptastigmine in nine healthy elderly volunteers. Subjects received single oral doses of 8 mg, 20 mg, 32 mg, and 40 mg eptastigmine and placebo according to a double-blind, randomized, rising-dose, five-way crossover design. Adverse events, blood pressure, heart rate, body temperature, forced expiratory volume, salivary flow, and pupilar activity were closely monitored during treatment. Pharmacodynamic activity of eptastigmine was evaluated with an assay of AChE activity in red blood cells. Eptastigmine doses of 8 mg, 20 mg, and 32 mg were well tolerated. Two of four subjects receiving the 40-mg dose developed profound AChE inhibition (58-59%) and reported severe adverse events (nausea, vomiting, syncope, and bradycardia), precluding further administration in the remaining subjects. Eptastigmine administration produced a weak effect on supine heart rate, body temperature, and pupil diameter. There were no effects on blood pressure, forced expiratory volume, salivary flow, and near point of focus. Acetylcholinesterase activity was inhibited in a dose-related fashion according to a sigmoidal (logistic) function. The mean (+/- SEM) maximum inhibition of AChE activity (Imax) was 14.5+/-3.3%, 20.4+/-2.3%, 28.7+/-2.9%, 45.2+/-1.3% and 53.6+/-2.9% after placebo, 8 mg, 20 mg, 32 mg, and 40 mg of eptastigmine, respectively. The theoretical maximum response (Emax) was 72.9%, and the dose that produced half of the maximum response (ED50) was 29.5 mg. At 24 hours, residual AChE inhibition ranged from 9% to 15%, with a half-life of recovery of the enzyme of approximately 10 hours. The maximum tolerated dose of eptastigmine after single-dose oral administration in healthy elderly subjects is 32 mg. Single oral doses of eptastigmine produce sustained, dose-related inhibition of AChE activity. Adverse events are related to the degree of AChE inhibition.